ABSTRACT This study evaluated antenatal care (ANC) services for pregnant women attending primary health care centres in Medina city, Saudi Arabia in 2009. A cross-sectional survey collected data on ANC tasks performed at visits by 394 pregnant women attending 7 clinics. ANC was assessed in 3 domains: clinical assessment (at the initial visit and return visit), health promotion and care provision. The mean duration of initial visits was 10.3 (SD 2.3) minutes and of return visits was 9.1 (SD 1.1) minutes. Overall performance on ANC tasks was fair. The significant predictors of ANC performance of tasks were: size of population served per centre; presence of more than 1 physician carrying out ANC at the centre; physician's age, mother tongue, nationality and qualifications; and woman's education and employment status. Having more physicians available for ANC in primary care centres could improve the standard of care. 
Introduction
Promotion of maternal and fetal health necessitates proper antenatal care (ANC) that includes health education, such as parenthood and family life education, counselling, screening and treatment [1, 2] . Many health problems that threaten pregnant women's health can be managed through improved ANC in which proper discussions, taking account of the intellectual, emotional, social and cultural needs of women, infants and families, will be accompanied by appropriate decisions for individual pregnancy care [3] [4] [5] . The components of an ANC package should be designed to be effective, acceptable and of high quality together with proper selection of clinical examinations and laboratory tests.
The World Summit for Children in 1990, the International Conference on Population and Development in 1994 and the Fourth World Conference on Women in 1995 all promoted the goal of ANC being available to all pregnant women, with childbirth by trained birth attendants and proper referral systems for high-risk pregnancies [6] . The model of ANC from developed countries has been adopted by most developing countries albeit with slight modifications [7, 8] . The World Health Organization (WHO) has recommended that ANC for normal pregnancies should involve 4 antenatal visits and has outlined the key elements and timing of visits [9] . The components of ANC for a normal pregnancy have been described under 3 main categories: assessment (history, examination and laboratory tests), health promotion and care provision.
Most currently used models of ANC have not been subjected to evaluation. In developing countries, there is poor implementation of ANC programmes, with irregular visits, long waiting time and poor feedback to women [10] . Due to the scarcity of research about the quality of ANC in Saudi Arabia, a study was carried out to evaluate the ANC services given for pregnant women attending primary health care centres (PHCCs) in Medina city. The aim of the study was to analyse the pattern of consultations at the health centres and the characteristics of the physicians and the women and to determine the predictors of good ANC performance.
Methods
A cross-sectional survey was conducted during March to July 2009.
Sample and setting
The study population was pregnant women attending PHCCs in Medina, Saudi Arabia for ANC over the study period. Simple random selection of 7 major PHCCs in Medina was done. The total number of pregnant women included in the study was calculated using the following equation:
, where z = 1.96, p = 0.16, q = 0.84, d = 0.05 . The sample size was thus estimated to be 394 pregnant women. The populations served by the centres ranged from 10 000 to 35 000 and the number of women were proportionally allocated based on the number of pregnant women served by each centre (range of women per health centre from 32 to 90). Each centre selected was visited twice a week and all pregnant women who visited the centre on that day were included until the required sample size was reached. None of the women refused to participate.
Data collection
A structured data collection form was specially designed for the study using WHO criteria for ANC [11] . The researcher visited each centre and completed the checklist during observations of observed ANC visits without any discussions with the attending physicians or women or any review of records.
The form was used to collect data about the education and work status of the pregnant woman, and some sociodemographic data about of the physician (nationality, mother tongue, qualifications and age). Care provision: development of an • individualized delivery plan; psychosocial support. Score range: 0-6. The total performance score was calculated for each task at each centre and the mean percentage score was calculated.
Collection of data from the selected centres was done after obtaining official permission. The ethics review committee at the University of Alexandria, Faculty of Medicine reviewed and approved the proposal. The survey tool was pre-tested on a random sample of 35 participants obtained from 2 centres to ensure the practicability, validity and interpretation of responses. The reliability of the questionnaire was assessed using Cronbach alpha (a = 0.81).
Analysis

SPSS, version 10 was used for analysis.
Frequencies, percentages and arithmetic mean and standard deviation (SD) were calculated. Statistical analyses were done using chi-squared tests and Student t-test. Correlation coefficients (linear regression) were used to determine the predictors of good ANC performance. P-value < 0.05 was considered statistically significant.
Results
Description of the practices and physicians
A total of 7 PHCCs were included in the study and 394 pregnant women attending for ANC consultation were recruited. More than half of the physicians (57.1%) were Egyptian, 28.7% were Pakistani and 14.2% Bangladeshi. Their mean age was 45.7 (SD 4.7) years.
Characteristics of the sample of pregnant women
A minority of the pregnant women studied were illiterate (0.8%) ( Table 1) , while 41.4% had completed secondary education and 33.2% had university education. Only 14.0% of women were working (P < 0.001). Regarding duration of pregnancy, 34.4% were in the 1st trimester, 36.3% in the 2nd trimester and 29.4% in the 3rd trimester. Around half (51.5%) were visiting the centre for the first time. The mean duration of initial visits was 10.3 (SD 2.3) min and of return visits was 9.1 (SD 1.1) min. Table 4 shows that younger, Arabic speaking, better qualified physicians attained better ANC performance scores, especially for health care promotion.
Performance of ANC tasks
Predictors of ANC performance
The significant predictors of performance of ANC tasks were: size of population served per centre; presence of more than 1 physician carrying out ANC at the centre; physician's age, mother tongue, nationality and qualifications; and woman's education and employment status (Table 5 ).
Discussion
Our results show that three-quarters of the pregnant women attending for ANC had secondary (41.4%) or university (33.2%) education. It has been noted that in developing countries as a whole, women with secondary or higher education are more likely to attend for ANC than women with no education [12] . We also found that the educational level and work status of the attending pregnant women correlated positively with ANC performance at the studied centre.
Around one-third of the studied pregnant women were attending the PHCC during the first trimester. The early initiation of ANC is important to prevent and treat anaemia and to identify and manage women with medical complications. Early care also allows for the development of interpersonal relationships between the health care provider and the pregnant woman [13, 14] . Scores on tasks performed at the ANC visit ranged widely across different health centres, from zero to 100% of ANC visits. The best performed tasks overall were in the health promotion domain: nutritional advice (performed at 63.7% of ANC visits at all health centres), rest (43.1%) and counselling on newborn care including breastfeeding (39.8%). Health promotion for a woman can improve her own health and that of her child and the risks of maternal and perinatal complications can ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السابع‬ ‫املجلد‬ ‫الثالث‬ ‫العدد‬ 201 be reduced. Yet in developing countries ANC is often poorly implemented [15] [16] [17] [18] [19] [20] [21] [22] . In terms of assessment at the initial visit, the tasks most commonly performed were clinical signs of anaemia (performed at 42.9% of ANC visits overall) and thyroid examination (34.5%), while in the assessment at the return visit the highest scores were for general appearance (42.9%) and clinical signs of anaemia (35.6%). Some items were just recorded as NAS [no abnormal signs], even without conducting an examination, even though these are listed on the maternal record cards used in the PHCCs: general appearance (done for 3.9% of initial ANC visits) and breast examination (done for 8.9%). Social history and support, history of FGM, examination of general appearance, breast examination, examination for signs of physical abuse, planning for delivery and development of individualized delivery plan, smoking history and psychosocial support were the tasks least often performed. As well as attending to the women's medical needs, ANC provision should address the psychosocial needs of the woman and the development of an individualized delivery plan [11, [23] [24] [25] [26] [27] . Our study showed that the aspects of ANC that were poorly implemented were psychosocial support (performed in 2.1% of ANC visits overall), planning for delivery (5.8%) and development of an individualized delivery plan (0.5%). This poor implementation could be attributed to the fact that these items are not included in the maternal record card that is used in these PHCCs. The fact that deliveries are not allowed outside hospitals in Saudi Arabia, and therefore all pregnant women are referred to maternity hospitals for delivery, means that physicians are less likely to initiate a discussion of the delivery plan.
The physician is the crucial person in the process of ANC. Availability of more than 1 physician to carry out ANC in the PHCC was a determinant of good ANC in this study. Having only 1 physician for ANC services in a large PHCC is unlikely to meet the recommended time for ANC which is supposed to be given for each woman to discuss her personal needs and for the physician to respond appropriately, especially on the first visit when a full history has to be taken and an individualized birth plan started. It was found that the mean duration of the initial visit was 10.3 (SD 2.3) minutes. If an appropriate number of physicians were available, longer durations of initial visits can be achieved even in areas with high birth rates such as Saudi Arabia [28, 29] . Good performance of ANC at the studied centres also correlated with the age, language and qualifications of the physician. Younger, Arabic speaking, better qualified physicians attained better ANC performance scores, especially for health care promotion.
The study has some limitations that should be recognized. It was conducted only for 7 PHCCs, and inclusion of a greater number of centres or comparisons of urban and rural centres was not feasible. The women's age and parity were not recorded so we were not able to determine whether these were associated with the performance of ANC. More in-depth study of the sociodemographic aspects and job satisfaction of the health care providers would also be useful to give a more accurate measure of overall performance. Inclusion of a more detailed obstetric history is also needed to determine the correlation with the pattern of ANC. In addition, observer bias (both that of the researchers who observed the physicians and that of the physicians who may change their behaviour in front of an observer) may have affected the results, particular the latter which may have lead to an overestimation of the completeness of their ANC care.
